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INTRODUCTION

Cathinone, the main active principle of the plant Cazha edulis, has been used as a prototype for the development of several synthetic derivatives that quickly
came to market of legal drugs. These designer drugs are intentionally marketed as alternatives to illegal ones, aiming to circumvent drug legislation. The
astonishing rate, at which new designer drugs appear, makes their impact on user’s health unpredictable. Therefore it is extremely important to know the
composition of these products. Those cathinones are normally sold in Europe as plant feeders. Previously we identified, by GC-MS and NMR, 19 psychoactive
compounds in 27 plant feeders which showed hepatotoxic effects.!

This wortk reports the validation of the quantification of vatrious cathinones in several synthetic drugs by '"H qNMR using maleic acid as internal standard.
The measurement procedures were subsequently applied to the characterisation of several plant feeders purchased in Portuguese smart shops.

The validation of these quantifications involved studying the performance of all analytical steps individually, the determination of the uncertainty of the
reference value and the combination of these information using the uncertainty propagation.® The linearity assumption of the uncertainty propagation law
was tested by the differences of uncertainty estimated by the numerical Kragten method using either positive or negative increments.>*

The uncertainty associated with gravimetric and volumetric steps was estimated as suggested by the Eurachem/CITAC guide.” Models of the repeatability of
the NMR signals were used to estimate the variability of the instrumental signal. The linearity of the NMR response was tested by the metrological
compatibility® of the results using signals at different chemical shifts.

Measurement procedure Measurement uncertainty evaluation

Weighing 10 mg of each plant feeder,||Instrumental signal precision was estimated from the repeatability of the ratio of analyte and internal
dissolution with a 500uL. standard solution of || standard signals. Models of the variation of this precision with signal intensity will be developed. The
maleic acid (10 mg in 10 ml. D,0), sample || uncertainty with gravimetric and volumetric steps, and associated with molar masses, was estimated as
solution dilution if required, and quantification described in the Eurachem/CITAC guide.

by 'H NMR. Uncertainty components were combined using the Kragten method after proving function linearity.

The proportionality of NMR signal from different chemical shifts was assessed taking signal repeatability
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Measurement performance assessment
Analysis of plant feeders (Blast, Bliss and || Based on 'H gNMR analysis and the uncertainty evalution, the best signals to quantify the various
Blow), after various sample solution dilutions | | compounds are: C10 for flephedrone, C11 for methedrone, and C11 for 4-MEC (4-methylethcathinone).
to study 'H NMR signals at 3 different The target relative standard uncertainty’ of these determinations is 2.8% since differences in the
concentrations (1 mg, 2 mg, and 10 mg). composition of products of more than 10% are required to be distinguished®.
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